IMPORTANCE Photographic nasal analysis constitutes a critical step along the path toward accurate diagnosis and precise surgical planning in rhinoplasty. The learned process by which one assesses photographs, analyzes relevant anatomical landmarks, and generates a global view of the nasal aesthetic is less widely described.
Invited Commentary page 463

Supplemental content
Author Affiliations: Department of Otolaryngology, Brooke Army Medical Center, San Antonio, Texas (Robitschek); HealthPartners Specialty Center-Otolaryngology/ ENT, St Paul, Minnesota (Dresner); Division of Facial Plastic and Reconstructive Surgery, Department of Otolaryngology, University of Minnesota, Edina (Hilger). I n rhinoplasty, photographic nasal analysis constitutes a critical step along the path toward accurate diagnosis and precise surgical planning. The quantitative measures and qualitative nomenclature by which clinicians describe the nose are well established in the literature. 1, 2 Less widely published, however, is the learned process by which a clinician assesses photographs, analyzes relevant anatomical landmarks, and generates a global view of the nasal aesthetic. 3 These fundamental skills represent a key benchmark in otolaryngology resident education; how it is taught, demonstrated, and evaluated varies throughout training institutions. The impetus for our inquiry stemmed from observations that otolaryngology residents often demonstrated a grasp of certain basic elements in nasal analysis but at times failed to observe the entire anatomical structure of the nose. Specifically, we believed that residents might benefit from a systematic approach to capture all aspects of nasal analysis. Similar to teaching radiology residents systematic scanning methods in evaluating radiographs, we believed that focusing on a comprehensive, image-based systematic approach might yield improved resident performance. These anecdotal notions served as the genesis for developing a resident teaching model for systematic photographic nasal analysis.
The dual goals of our study were to assess the strengths and weaknesses of how residents perform systematic nasal analysis and to validate the efficacy of our teaching model. The primary end point in this original study was not necessarily quantifying the subjective accuracy of the resident's nasal analysis but instead the precision and thoroughness with which it was performed. In simplest terms, did the training clinicians enable the surgeons in training to observe the entire nose?
Methods
We designed a prospective observational study. Twenty otolaryngology residents, ranging from postgraduate years (PGYs) 1 through 5, were enrolled from a single teaching institution. Participants were randomly selected into a study or a control cohort in an alternating fashion throughout the study period ( Figure) . This study was approved by the institutional review board of HealthPartners Institution for Education and Research, who waived the need for informed consent.
The data collection period (October 1, 2015, through June 1, 2016) occurred during the residents' quarterly rotation in the facial plastics and reconstruction service, spanning 9 months in total. All participants underwent initial assessment on how precisely and thoroughly they performed nasal analysis of 3 baseline patients. The intervention group was individually instructed on the teaching model for 10 minutes by one of us (J.R.) and subsequently evaluated on a test patient (performed on the same day as the instruction). All participants in the study and control groups were subsequently reevaluated at 10 weeks on 3 new patients, and the results were comparatively analyzed. During the 10-week interval, no additional formal instruction on nasal analysis was provided to the residents.
The teaching model consisted of an 11-slide presentation using PowerPoint (Microsoft Corp) that focused on establishing a systematic, thorough, and repeatable approach to analyzing the nose. The premise of our model consisted of the following 5 core tenets: (1) a standard sequence of photographic analysis (frontal → base → profile → oblique); (2) rule of 3s (checklist of observations for the frontal, base, and profile views); (3) complete S-C-R-A-P-S checklist (straight, chin and columellar show, radix, angles, projection and position of lateral crura, and skin thickness and Fitzpatrick type), which is a pneumonic for commonly omitted portions of nasal analysis; (4) examination of all views before making aesthetic pronouncements; and (5) presentation of findings specific to anatomical subunits.
The precise sequence of photographic views was derived from the notion that residents are often quick to jump to the profile view, at times omitting the more subtle findings of the base view. The rule of 3s and the S-C-R-A-P-S checklist were developed as recall tools to aid the resident in avoiding omissions of key facets in a comprehensive analysis. The presentation also reviewed the standard variables of nasal analysis (eg, tip rotation, radix position, ratio of alar to tip lobule) with an emphasis on being thorough and precise. Proffered in a oneon-one format and requiring approximately 10 minutes to present, the teaching model was designed to be quick, helpful, and easily conveyed (Supplement).
The grading system consisted of an 18-point evaluation of resident performance with a single grader (J.R.) for all partici- 
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Question Is a succinct, systematic approach to teaching nasal analysis an effective tool in otolaryngology resident education?
Findings In this study that included 20 otolaryngology residents, a 17% comparative improvement in resident performance of photographic nasal analysis was seen at 10 weeks after 10 minutes of instruction.
Meaning A brief, focused, and systematic approach to teaching nasal analysis is an effective tool in otolaryngology resident education.
Research Original Investigation
Teaching Photographic Nasal Analysis pants. Residents were given 5 minutes to analyze each patient's photographs and provided their analysis in written bullet format. To minimize bias, credit was based on a simple binary system with credit allotted if the resident mentioned the aesthetic or anatomical element in their analysis. All participants were blinded to the grading system and their respective performance for the duration of the study ( Table 1) .
We examined all baseline scores to provide a gauge on the average strengths and weaknesses of resident performance by using a standard mean comparison. Comparative results underwent statistical analysis with a 2-sample t test to assess for a significant (P < .05) comparative improvement in scores between the control and intervention groups. If the data did not represent a normal distribution, a Mann-Whitney 2-sample test was performed. In a similar fashion, a paired t test and ranksum nonparametric test were used to assess for statistically significant improvement in the intervention group with respect to specific components of the analysis.
Results
We included 20 otolaryngology residents in the analysis (15 men and 5 women; age range, 24-34 years). To establish the strengths and weaknesses of the residents' baseline performance, we stratified the graded components of their analysis. Residents were adept at mentioning dorsal deviation and profile with focused descriptions of tip angle and contour. Areas commonly omitted by residents included verification of the Frankfort plane, position of lower lateral crura, radix position, and ala-to-tip lobule ratio ( Table 1) .
Because of our relatively small study population size, we sought to verify that the PGY intervention and control groups were evenly distributed with regard to baseline performance. . Analyzing the groups in aggregate, we found a comparative mean improvement in overall graded nasal analysis at 10 weeks of 2.9 points (95% CI, 1.7-4.1 points; P < .001). Results for component-specific improvement in the intervention group demonstrated a statistically significant improvement in describing the position of the caudal septum. Additional components that improved included radix position and ala-to-tip lobule ratio ( Table 3) .
Discussion
The various techniques for teaching nasal analysis to surgical residents are as diverse as the methods and nomenclature of nasal analysis. Using textbooks, lectures, operating room exposure, and clinical experience, surgical residents developed a system of viewing the nose through graduated assimilation. This original study was designed to explore how resi- a Aggregate baseline and follow-up score analysis at 10 weeks demonstrated 17% comparative improvement in both groups (2.9 points improved; 95% CI, 1.7-4.1 points; P < .001). Scores ranged from 0 to 18, with higher scores indicating more components analyzed.
Teaching Photographic Nasal Analysis Original Investigation Research jamafacialplasticsurgery.com (Reprinted) JAMA Facial Plastic Surgery November/December 2017 Volume 19, Number 6 461 dents perform nasal analysis. First, we wanted to quantify the strengths and weaknesses in the resident's basic approach to describing the nose. Second, we wanted to explore the validity of a simple method to teach systematic nasal analysis. With regard to characterizing the strengths and weaknesses of residents' performance, residents consistently incorporated the deviation and profile of the nasal dorsum and tip angle, contour, and shape into their analysis. Areas often omitted in their analysis included radix position, verification of Frankfort plane, position of the lower lateral cartilages, and ala-to-tip lobule ratio.
When assessing the validity of our teaching method, the intervention group demonstrated a statistically significant improvement in the immediate setting that was not surprising. Of more relevance, the aggregate study groups demonstrated a statistically significant 17% improvement (95% CI, 10%-23%) compared with their respective baseline results at 10 weeks. With regard to specific components of the analysis, residents in the intervention group demonstrated improvement in reporting the position of the caudal septum, radix position, and ala-to-tip lobule ratio. These results lend validity to our approach and suggest that a simple 10-minute presentation, without further didactic intervention, can improve resident performance during a 10-week clinical rotation.
Teaching techniques to measure projection and tip rotation are inarguably important. However, in the absence of a structured approach to analyze the nose comprehensively, such metrics can lose their contextual significance. Our systematic approach model to teaching nasal analysis was designed to provide a learning platform. It has been an effective tool for our residents, providing a foundational framework for continued, graduated learning to refine their skills in analyzing the nasal aesthetic. As with any educational tool, the utility of its application is best realized when it is used in conjunction with clinical mentorship, repetition, and progressive refinement.
Our results are obviously unique to a specific study population and the training institution from which it is derived. Weaknesses in our study include a limited sample size, selection bias from a single institution population, outcome measures, and the time interval of the study. To address possible selection bias between the intervention and control groups, we performed a statistical comparison with no statistical difference in baseline performance between the study and control group (P = .91). The 10-week interval was derived from the length of the residents' clinical rotation in the facial plastics and reconstruction service. Medical education studies evaluating intervention outcomes in the literature offer variable timelines ranging from the immediate to 3 months.
4-6 By waiting 10 weeks to assess for a discernible benefit in our study group, we aimed to demonstrate efficacy and a relative degree of longevity with our approach.
Conclusions
At our institution, otolaryngology residents demonstrated proficiency at incorporating nasal deviation, tip angle, and dorsal profile contour into their nasal analysis. Components often omitted in their analysis included verifying the Frankfort plane, position of the lower lateral crura, radix depth, and ala-to-tip lobule ratio. Through an observational study of 20 otolaryngology residents, we demonstrated a statistically significant improvement in the performance of nasal analysis among residents who had been instructed using a novel 10-minute teaching model. Author Contributions: Dr Robitschek had full access to all the data in the study and takes responsibility for the integrity of the data and the accuracy of the data analysis. Study concept and design: All authors. Acquisition, analysis, or interpretation of data: Robitschek, Dresner. Drafting of the manuscript: Robitschek. Critical revision of the manuscript for important intellectual content: All authors. Statistical analysis: Robitschek. Obtained funding: Robitschek.
